Effects of orthotopic heart transplantation on sympathetic control mechanisms in congestive heart failure.
Abnormal sympathetic nervous system activity in severe congestive heart failure (CHF) was studied in 14 patients before and 3 to 6 months after orthotopic heart transplantation. Before transplantation plasma norepinephrine (NE) levels at rest were elevated (909 +/- 429 pg/ml, p less than 0.01 compared with normal, 185 +/- 60 pg/ml). No reflex activation of the sympathetic nervous system was seen with infusion of sodium nitroprusside despite a significant decrease in arterial pressure. The response to orthostatic tilt also was blunted in the patients before transplantation. Exercise capacity was reduced in these patients and plasma NE increased promptly at low exercise loads. After cardiac transplantation plasma NE levels returned to normal (319 +/- 188 pg/ml) and the sympathetic response to the stresses of orthostatic tilt (320 +/- 196 to 419 +/- 197, p less than 0.002) and nitroprusside infusion (255 +/- 94 to 555 +/- 130, p less than 0.001) normalized within 6 months after transplantation. Exercise capacity increased and the increase in plasma NE levels at various exercise loads was reduced for any given workload. Therefore, abnormal adrenergic activity in patients with severe CHF results mostly from the reduction in left ventricular pump function and is reversible if adequate pump function is restored.